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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 



This action is responsive to the application filed November 29, 2000. 



Claims 1-19 have been submitted for examination. 



Claim Objections 



2. Claim 1 1 is objected to for a minor informality: element "a relocation instructions" ( line 
3) should be - a relocation instruction - without an "s". 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-4, 6-17, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cahill et al, USPN: 6,021,272 (hereinafter Cahill), in view of Brooks et al, USPN: 5,819,097 ( 
hereinafter Brooks). 

As per claim 1, Cahill discloses a method of generating source code listing from an 
object code sequence comprising a section data including a plurality of program instructions, 
said section associated a relocation section including at least one relocation instruction (e.g. tag 
table 218, text relocs 305 , data relocs 306 - Fig. 3) used at link time to modify the object code to 
generate an executable program (Fig. 1 - Note: linker and object code implicitly discloses 
modify object code at link time to generate executable), the method comprising: 



Claim Rejections - 35 USC § 103 
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for each location in the section data determining if that location has a relocation 
instruction associated therewith ( e.g. relocation tags - col. 3, lines 18-25; col. 7, lines 9-35; 
registers must be reallocated, checkpoint - col. 12, line 25 to col 13, line 27; Fig. 8-9); 

deriving relocation additional information concerning the section data ( e.g. tags - col. 7, 
lines 25-35); and 

generating the reversed object code listing for that object code modification instruction 
and additional information, such listing comprising the modified object code that was derived 
from said additional information ( e.g. Fig. 2, 7A-D). 

But Cahill does not explicitly specify reading said relocation instruction identified for 
each location in the section data. However, Cahill discloses disassembling process to recompose 
the original object code based on verifying and readjust each instruction-related location data, 
and jump table relocation instruction, such modification derived from additional information like 
tag, target address, target label (e.g. Fig. 4-5; col. 9, line 45 to col. 10, line 53). Hence Cahill has 
implicitly disclosed reading relocation instruction identified at a location in the section data. 

Nor does Cahill specify generating the source code listing in lieu of reversed object code 
for the location in the section data, such listing being derived from said relocation instruction and 
additional relocation information. In a method analogous to that of Cahill using decompilation 
or unlinking of a compiled object program {object program 24, unlinked object 54 -Fig. 2), 
Brooks discloses unlinking the object program back into source code (e.g. Fig. 5) using 
additional information such as memory address reallocated values ( or relocation instructions), 
instruction and symbol table, and tags values (e.g. col. 7, line 37 to col. 8, line 8; col. 8, line 66 to 
col. 9, line 21; Fig. 6) similar to the relocation additional information as taught by Cahill. It 
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would have been obvious for one of ordinary skill in the art at the time the invention was made 
to implement the disassembling process as taught by Cahill so that the recreation of source code 
is based on relocation identification and additional relocation information as disclosed by 
Brooks, because such source code being recreated can serve as human-remodifiable and reusable 
program and obviating compiler resources because the source code thus re-generated would not 
require making change to the compiler or the hardware controller ( Brooks: col. 1, lines 39-59; 
col. 2, lines 50-59). 

As per claim 2, this source code limitation would have been obvious in view of the 
rationale used in claim 1 above using Brooks' teaching. 

As per claims 3-4, Cahill discloses object code sequence being part of the object code 
module (e.g. col. 3, lines 18-25) and part of an executable program (Fig. 1, 6; col, 12, line 25 to 
col. 13, line 27 - Note: only checkpoint labels inserted for reallocation and error-checking 
purpose implicitly discloses relocation instructions being a part of the executable) 

As per claim 6, Cahill discloses relocation instructions for performing calculations using 
a stack (e.g. Fig. 6; col. 12, Table 6-1). 

As per claim 7, Cahill discloses arithmetic expression from branch instruction generated 
from source code (e.g. col. 13, lines 18 to col. 14, line 34 - Note: since object code is inherently 
derived from original source code, branch instructions arithmetic being defined from source code 
are implicitly disclosed). 

As per claim 8, Cahill discloses assembler directives (e.g. PIAI, checkpoint instructions 
- col. 11-12; col. 12, table 6-1, 6-2; assembly code instruction 400 - Fig. 4). 
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As per claim 9, Cahill discloses operands values defined in the source code (e.g. col. 9, 
lines 12-36 Note: since object code is inherently derived from original source code, operands 
instructions tuples being defined from source code are implicitly disclosed). 

As per claim 10, Cahill disclose event information (e.g. signal handler - col. 15, line 35 
to col. 16, line 4). 

As per claim 11, Cahill discloses a lister for generating reversed object code listing from 
an object code sequence comprising program instructions associating a relocation instruction 
therewith; the lister comprising: 

a instruction reader (e.g. col. 6, lines 55-65); 

a relocation reader {relocation tags - col. 3, lines 18-25; col. 7, lines 9-35; registers must 
be reallocated, checkpoint - col. 12, line 25 to col 13, line 27; Fig. 8-9); 
a relocation identifier {relocation tags - col. 3, lines 18-25); 

a disassembler for disassembling said program instructions to generate reversed object 
code and disassembling additional information (e.g. tags - col, 7, lines 25-35) from said 
relocation instruction (Fig. 2, 7A-D). 

But Cahill does not specify generating the source code display in lieu of reversed object 
code from disassembling program instructions, such source code listing being derived from said 
relocation instruction and additional relocation information and being in human-readable form. 
But this limitation has been addressed in claim 1 above. 

As per claim 12, Cahill discloses offset determining means for determining offset from 
relocation instruction (e.g. col. 9, lines 12-16; col 12, table 6-2 - Note: offset information 
implicitly discloses existence of program count detecting means). 
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As per claim 13, Cahill discloses a type field (e.g. Type 430 - Fig. 4). 

As per claim 14, Cahill discloses an operand, an operator (e.g. tuple - col. 9, lines 9-21; 
jump table - col. 9, line 40 to col. 10, line 54 - Note: branch instructions inherently includes 
operands and operator for address adjustment), 

an event (col. 15, line 35 to col. 16, line 4); and 

a directive (e.g. PIAI, checkpoint instructions - col. 11-12; col. 12, table 6-1, 6-2; 
assembly code instruction 400 - Fig. 4). 

As per claim 15, see claim 7 rejection. 
As per claim 16, see rejection of claim 6. 

As per claim 17, Cahill discloses selecting of event handler in resolving reallocation of 
addresses {signal handler - col. 15, line 35 to col. 16, line 4) but does not expressly disclose 
event calculator. However, Cahill discloses selectively calling of handler according to set bit 
(e.g. Fig. 7c); hence has implicitly disclosed a form of evaluating which event handler to invoke. 

As per claim 19, see claim 8 for corresponding rejection. 
5. Claim 1-4, 6-17, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brandes, USPN: 5,946,484 (hereinafter Brandes), in view of Noda et al., JPPN: JP408147155 A 
( hereinafter Noda). 

Cahill discloses a method of generating source code listing from an object code sequence 
comprising a section data including a plurality of program instructions, said section associated a 
relocation section including at least one relocation instruction (e.g. tag table 218, text relocs 305 
, data relocs 306 - Fig. 3) used at link time to modify the object code to generate an executable 
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program (Fig. 1 - Note: linker and object code implicitly discloses modify object code at link 
time to generate executable), the method comprising: 

determining (location has a relocation instruction); 

deriving (relocation additional information); and 

generating (reversed object code), such limitations having been addressed in claim 1 

above. 

However, Cahill does not explicitly specify reading said relocation instruction identified 
in the section data. But this limitation has been addressed in claim 1 above. 

Nor does Cahill specify generating the source code listing in lieu of reversed object code 
for the location in the section data, such listing being derived from said relocation instruction and 
additional relocation information. Using labels for additional information similar to Cahill' s tag 
table, Noda, in a method to disassemble assembler code, discloses utilizing relocation instruction 
to inversely assemble source code based on the modification performed when using those labels 
addresses (Abstract; Constitution ). 

As per claim 2, this limitation would have been obvious in view of the rationale used in 
claim 1 above using Noda's source code teachings. 

As per claims 3-4, see rejection in claims 3-4 from USC 103(a) section from above using 
Cahill and Brooks. 

As per claim 6, see claim 6 rejection from USC 103(a) section from above using Cahill 
and Brooks. 

As per claims 7-10, see respective claims 7-10 rejections from USC 103(a) section from 
above using Cahill and Brooks. 
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As per claim 11, Cahill discloses a lister for generating reversed object code listing from 
an object code sequence comprising program instructions associating a relocation instruction 
therewith; the lister comprising: 

a instruction reader (e.g. col. 6, lines 55-65); 

a relocation reader (relocation tags - col. 3, lines 18-25; col. 7, lines 9-35; registers must 
be reallocated, checkpoint - col. 12, line 25 to col. 13, line 27; Fig. 8-9); 
a relocation identifier (relocation tags - col. 3, lines 18-25); 

a disassembler for disassembling said program instructions to generate reversed object 
code and disassembling additional information (e.g. tags - col. 7, lines 25-35) from said 
relocation instruction (Fig. 2, 7A-D). 

But Cahill does not specify generating the source code display in lieu of reversed object 
code listing from disassembling program instructions, such source code listing being derived 
from said relocation instruction and additional relocation information and being in human- 
readable form. But this limitation has been addressed in claim 1 from USC 103(a) section from 
above using Cahill and Noda. 

As per claims 12-17, and 19, see respective claims 12-17, and 19 rejections from USC 
103(a) section from above using Cahill and Brooks. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cahill et al., 
USPN: 6,021,272 and Brooks et al., USPN: 5,819,097; as applied to claim 1; and further in view 
of Brandes, USPN: 5,946,484 ( hereinafter Brandes). 

As per claim 5, Cahill does not specify a library of object code holding a number of 
frequently used code sequences together with their associated relocations. But Cahill discloses 
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means for preventing contention in re-modifying already modified libraries (library 170 - Fig. 1; 
col. 15, lines 12-45) and Brooks discloses an instruction table to expedite reallocation of 
instructions data at runtime (Fig. 3,5); thus suggesting a means to alleviate extraneous usage of 
resources by avoiding re-processing of entries or instructions already addressed or scanned 
during the linking or assembling process, i.e. marking objects, entries/steps so that extraneous re- 
processing of those objects or entries/steps is a well-known concept in computer processing, 
when such processing involves iterative or highly repetitive executing steps. Likewise, in a 
method to regenerate source program from an assembled object code format analogous to the 
method by Cahill/Brooks, Brandes discloses processing a plurality of object code format 
instructions and comparing them against pre-recorded patterns (e.g. col 13, lines 37-64) and 
elimination of superfluous generation of source file (NOCMT- col. 27, lines 23-55). The 
recording of frequently encountered patterns of object code instructions and avoiding of 
recreating of superfluous code is suggested. In view of such teachings by Brandes, it would have 
been obvious for one of ordinary skill in the art at the time the invention was made to modify the 
object module storage associated with relocation information by Cahill/Brooks so to additionally 
store object code in library for reuse using the concept of storing most frequently used patterns of 
code as suggested by Brandes. One of ordinary skill in the art would be motivated to do so 
because that way frequently encountered object code format and instruction structures are stored 
in reusable library form would alleviate extraneous use of resources as observed above. 
7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cahill et al., 
USPN: 6,021,272 and Noda et al., JPPN: JP408147155 A; as applied to claim l;and further in 
view of Brandes, USPN: 5,946,484. 
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As per claim 5, Noda discloses using tags to expedite processing of object code during 
disassembling process (Abstract; Constitution) and Cahill discloses alleviating resources 
contention (col 15, lines 12-45), both hence suggesting marking objects, entries/steps so that 
extraneous re-processing of those objects or entries/steps, a well-known concept in computer 
processing, when such processing involves iterative or highly repetitive executing steps. Further, 
Brandes discloses processing a plurality of object code format instructions and comparing them 
against pre-recorded patterns (e.g. col. 13, lines 37-64) and elimination of superfluous generation 
of source file (NOCMT- col. 27, lines 23-55). The limitation to include most frequently used 
code in library object code is rejected herein using the rationale for combining with Brandes for 
the same motivation as set forth in claim 5 from USC 103(a) section from above using Cahill and 
Brooks. 

8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cahill et al., 
USPN: 6,021,272 and Brooks et al, USPN: 5,819,097, as applied to claim 17; and further in 
view of Clarke et al., USPN: 5,754,759 ( hereinafter Clarke). 

As per claim 18, Cahill discloses tag stack and event handler selection as addressed in 
claims 6 and 17; but does not explicitly discloses event stack. Clarke, in a method to monitor 
program debug execution using disassembly module (col. 6, line 12-25) similar to Cahill' s error- 
check of object modules at run-time, discloses a event stack (col. 9, lines 49-67). In view of the 
teachings by Cahill from above, it would have been obvious for one of ordinary skill in the art at 
the time the invention was made to modify the use of stack and signal handler by Cahill so to 
implement an event stack as taught by Clarke because use of stack as taught by Clarke for 
storage and immediate resolution of instantaneous occurring of signal handler requests as 
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suggested by Cahill would enable fulfilling of a larger amount of distress calls incurred in a 
system where error-checking involving memory address readjustment is as crucial as suggested 
in the relocation execution by Cahill. 

9. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cahill et al., 
USPN: 6,021,272 and Noda et al, JPPN: JP408147155 A, as applied to claim 17; and further in 
view of Clarke et al, USPN: 5,754,759. 

As per claim 18, see rationale of claim 18 from 35 U.S.C. 103(a) with Cahill et al. and 
Brooks et al., USPN: 5,819,097, in view of Clarke from above. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

U.S. Pat No. 6,151,701 to Humphreys et al., disclosing stack pushing and decompiling using hook codes. 
U.S. Pat No. 5,005,152 to Knutsen, disclosing jump tables and matrix and index arithmetics. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan A Vu whose telephone number is (703)305-7207. The 
examiner can normally be reached on 8AM-4:30PM/Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kakali Chaki can be reached on (703)305-9662. 
Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, DC. 20231 
or faxed to: 

(703) 872-9306 ( for formal communications intended for entry) 
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or: (703) 746-8734 ( for informal or draft communications, please label 
"PROPOSED" or "DRAFT" - Please consult Examiner before use) 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington. VA. , 22202. 4 th Floor( Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 

VAT ts^/^y * LX^^— 

December 28, 2003 ^ a ._ 




